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EVIDENCE FOR REGIONAL BASIN FORMATION IN EARLY POST trcsfd a 
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“ ; To ‘I 16 northcasl - lessera terrcun occurs in the form of Alpha Regio [5] and some patches of 

tessera terrain occur along the eastern margin. Along the eastern and southern margin of Uvinfca chSctivi rift. 

C K^ n / parallels the of the basin and dominates the geology there [61. These bear some similarirv 
lo other fracture belt/corona chains such as that of Parca/TTip-mi^ f 7 i c \ ha nf #ka * anty 

^«wdf S f S ih m K-°| f the h plainS in lhe basin m derived from centers along this zone (e.g.JWyhtra Fhicim) [8^7 To 
the south of the Kalaipahoa Linea portion of the corona belt occurs Quetzalpetlatl Corona an 800 km diameter 
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'v.71 v by NW *‘ rcnd,n « Medial plains (Pwr) flood the f^cture and ridge 

^ by V ink e ndges -. Youn 2 er P^ns (PI) include the fluctus, which appear as floods with few S 
. s y emerge from sources in the adjacent rift and coronae belt to the east and south 16 81 The 

nrioin Vr!7 * nter P reted geologic history starts with formation of the tessera from preexisting units of undetermined 
. Jf ‘ YoIcanism Pnor to downwelhng produced background plains which were deformed by subsidence of the 
rnP^Tf 0 " 1)6115 ( r h,te ^ UnitS in Fig - la) formed hy buckhng of strong u P %%“^ ^espon^o 
SSEf’d S f UbSCqUenl K !P ,CaniSni (s ? mC Pshl but primari| y N Produced extensive volcanic plainsSS Ind 
among the deformauon belts apparently from sources within the basin. These sources appear to be widespread 
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because of the large number of widely dispersed small shield volcanoes. The plains that filled the depressions 
between the deformation belts were in turn deformed by wrinkle ridges (Pwr). The paleogeology at the time just 
after the emplacement of Pwr is shown in Fig. la. The latest volcanism (shown in black in Fig. lb) issued from 
centers located along the edge of the basin (associated primarily with the extensive rift zone extending for 6000 km 
along the western and southern margin of Lavinia Planitia; (6)) and flowed into the basin; intrabasin sources at this 
lime are not obvious. We believe that these structural features and this stratigraphic sequence supports models which 
suggest that mantle downwelling first produces a topographic low and deformed the crust into ridges. Late-stage 
marginal rifting and volcanism may be related to upwelling counterflow linked to the general downwelling [e.g., 6]. 
The lack of abundant evidence of features that might be linked to small-scale mantle instabilities (e.g., coronae, large 
volcanoes) in central Lavinia appears to support the general downwelling model (3,1 1]. 

On the basis of the correlation of this sequence with the general geologic sequence established over many 
parts of Venus [12], we find that the vast majority of the topography in the basin (deformation belts, etc.) occurred 
prior to the formation of the plains with wrinkle ridges (Pwr; Fig. la), and certainly before the lobate plains (PI) 
which clearly flow down the margins of the basin into the interior (Fig. lb). Plains with wrinkle ridges are the 
most widespread plains unit on Venus and their age of emplacement must be close to the general crater retention age 
of the planet (about 300-300 Ga) [12, 13]. Thus, these stratigraphic data suggest that the basin was formed closer to 
the period of tessera formation than to the present, and that much of Lavinia Planitia topography represents a relict 
topography inherited from this earlier period of more intense deformation. 
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Figure 1. Paleogeologic maps showing the distribution of a) plains with wrinkle ridges (Pwr) superposed on early 
deformation belts, and b) lobate and digitate plains (PI), entering the already-formed basin from the margins. 
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